Introduction {#S0001}
============

Bipolar and related disorders (BD) usually start in young adulthood and can cause serious impairment in the psychosocial, professional, and reproductive lives of patients because of its repetitive nature.[@CIT0001] Sometimes BD starts with a depressive episode and clinicians suppose it as a major depression until a manic or hypomanic episode occurs. Duration of untreated depression may have negative impact on clinical outcomes. Duration of untreated depression influences clinical outcomes and disability.[@CIT0002] Late-diagnosed patients with BD may have more disadvantages. Impulsivity is a multidimensional feature of BD, as well as of many other psychiatric disorders. It is typically associated with vulnerability, both at onset and as the disorder becomes more severe, alongside many other psychiatric comorbidities.[@CIT0003] Hypersexuality and increases in alcohol or substance abuse are specific symptoms that may be experienced during a manic episode. As well as in manic episodes, impulsivity also occurs in depressive and euthymic episodes. It also affects bipolar patients through personality disorders too, and many BD patients are in danger of engaging in risky behaviors.

Prior research has found that bipolar patients are more impulsive than control group patients. Moreover, in women with bipolar disorder (WBD), impulsivity is experienced differently than for men with BD. For instance, psychiatric treatment is usually interrupted by pregnancy, postpartum or when breast feeding, and these WBD become susceptible to relapses, especially during the postpartum period.[@CIT0004] Furthermore, untreated acute mood episodes during pregnancy is a serious risk factor for both mother and fetus.[@CIT0005] Therefore, these periods must be planned by clinician and patient beforehand, to ensure healthy gestation and post-partum periods.

Additionally, unsafe sex may cause sexually transmitted diseases, such as human immune deficiency virus infection (HIV), hepatitis, and herpes simplex virus, as well as abortions and interrupted pregnancies unless these reproductive WBD use some kind of effective contraception method.[@CIT0006]--[@CIT0008] An increased possibility of contracting HIV and undertaking HIV risky behavior during manic episodes as well as a relationship to impulsivity have been established in earlier studies.[@CIT0009]--[@CIT0011]

Research on contraception use in WBD is generally very limited in the literature,[@CIT0007],[@CIT0012],[@CIT0013] but the prevalence of contraception use at nominal levels has been observed in recent studies.[@CIT0007],[@CIT0012] Therefore, the present study aims to analyze impulsivity, contraception use, and reproductive characteristics in euthymic WBD. In particular, we seek to answer the following research questions: Are euthymic WBD under treatment more impulsive than healthy women?What is the prevalence of contraception use and unplanned pregnancies in WBD?Is there any correlation between contraception use and impulsivity among WBD?

Materials and Methods {#S0002}
=====================

Fifty-eight, euthymic, sexually active, female outpatients with a BD diagnosis from psychiatry clinic of Haydarpaşa Numune Training and Research Hospital were consecutively recruited to participate in the study. The inclusion criteria were as follows: gender, being female; age, being between 18 and 45 years old; being sexually active; education, having at least high-school graduation; having a diagnosis of BD type I (BDI), type II (BDII), or other types according to the *Diagnostic and Statistical Manual of Mental Disorders* (fifth edition);[@CIT0014] being in an euthymic state, as defined by a Hamilton Depression Rating Scale (HAM-D) score of less than 8 points[@CIT0015] (the HAM-D scale was adapted to Turkish by Akdemir et al)[@CIT0016] or a Young Mania Rating Scale (YMRS) score of less than 8[@CIT0017] for at least 8 weeks (the YMRS was adapted for Turkish use by Karadağ et al).[@CIT0018] Since self report scales will be given to patients, euthymic patients were included in the study in order to make a healthier assessment. Thus, it was aimed to minimize the risk of effect of psychotic symptoms during active phase of BPD and impulsive symptoms during manic phase of BPD on data. Patients were excluded if they had any clinical condition such as intellectual disability, Parkinson's disease, or other serious medical problems, that could affect their ability to comprehend the instructions and complete the scales.

Fifty-nine women without a history of psychiatric diagnosis and other medical conditions impacting symptoms (intellectual disability, Parkinson's disease, or other serious medical problems) were included in a control group. The women in this group were 18--45 years old, sexually active, and had no psychiatric disorders (based on participants' self-report and judgement of psychiatrist). The study's control group consisted of mothers or relatives of children admitted to the children's and adolescents' psychiatric outpatient clinic of the same hospital with a psychiatric complaint but who were found to be healthy following psychiatric examination. The control group was similar to the WBD group in terms of educational status.

Interviews with the WBD and the control group were performed by the same clinician. Sociodemographic data, including age, marital status, employment status, and education level, were collected through a form developed by authors for this study. All sociodemographic data recorded for comparison between groups. Clinical data about BD were also collected, including type of prophylactic treatment \[type of mood stabilizer (lithium, valproic acid, carbamazepine, oxcarbazepine, or lamotrigine)\], type of antipsychotic \[(typical or atypical)\], number of episodes, and so on. All participants were evaluated with the HAM-D and YMRS scales. Results of HAM-D and YMRS were recorded for comparison between groups.

The impulsivity of participants was evaluated using the Barratt Impulsiveness Scale-11 (BIS-11 scale), a self-report scale developed by Barratt and Patton.[@CIT0019] It consists of 30 items and contains three subscales, measuring attentional impulsiveness, motor impulsiveness, and nonplanning impulsiveness. Higher total score indicates higher impulsivity. Validity and reliability tests for the Turkish version of the scale were carried out.[@CIT0020] BIS scores of both women with BPD and controls were recorded for comparison between groups.

Sexual orientation was toward men in both WBD and controls. All participants were assessed regarding the following reproductive characteristics: menstrual irregularities, number of past pregnancies (planned or unplanned, before or after the onset of BD), lifetime number of abortions or electively interrupted pregnancies, future pregnancy plans (as discussed with a doctor), use of contraception methods, and knowledge level pertaining to contraception methods. The current contraception method (traditional or modern) used by participants was recorded, and they were asked about the types of contraception methods they knew about. Contraception methods were classified as follows: none, withdrawal method, calendar method, oral contraceptive, condom (male and female types), intrauterine contraception device (IUD), tubal ligation, vasectomy, injection, or implant. Determination of contraceptive methods as modern \[oral contraceptive, condom (male and female types), intrauterine contraception device (IUD), tubal ligation, vasectomy, injection, or implant\] and traditional (withdrawal method and calendar method) is made according to literature (The impact of underuse of modern methods of contraception among adolescents with unintended pregnancies in 12 low- and middle-income countries.[@CIT0021] Underuse of modern methods of contraception: underlying causes and consequent undesired pregnancies in 35 low- and middle-income countries.[@CIT0022]

Ethical Considerations {#S0003}
======================

The study was executed in Haydarpaşa Numune Training and Research Hospital. This study was conducted in accordance with the Declaration of Helsinki. The study was approved by Ethics Committee of Haydarpaşa Numune Training and Research Hospital and all subjects gave written informed consent. The prospective participants of each group were provided with verbal and written details regarding the study, including the objectives and details of study. Also, the choice of withdrawal from the study at any time is provided to participants.

Statistical Analysis {#S0004}
====================

SPSS for Windows[@CIT0023] was used for the analysis. To evaluate the study data, in addition to descriptive statistical methods (mean, standard deviation, and frequency), a chi-squared test was used to compare the qualitative data. To assess relationships between clinical variables, comparative statistics in the form of Pearson's correlation analysis was performed. Significance in the analysis was accepted at *p* ≤ 0.05. All statistical analyses were performed using SPSS Statistics 22.0.

Results {#S0005}
=======

The control group (n=59) was similar in terms of educational status with the WBD group (n=58) (p=0.250). Distribution of educational status of WBD was high-school graduate n=41 and university graduate n=17. Distribution of educational status of controls was high-school graduate n=42 and university graduate n=17. The mean age of participants in the WBD group was 31.5±7.1 and in the control group was 36.0±5.4 years (*p* = 0.000). Unemployment rates were significantly higher in the WBD group (*p* = 0.016).

BIS scores of WBD were BIS---total: 65.53±10.28, BIS---nonplanning: 24.67±5.13, BIS---motor: 22.65±5.14 and BIS---attention: 18.39±3.63. BIS scores of controls were BIS---total: 63.11±8.89, BIS---nonplanning: 23.52±5.69, BIS---motor: 21.28±3.90 and BIS---attention: 18.63±2.95. No difference was found in BIS total and subscale (BIS---nonplanning, BIS---motor, and BIS---attention) point scores between the WBD and control groups (see [Table 1](#T0001){ref-type="table"}).Table 1Comparison of Data from the ScalesWBD^a^Control^b^tpBIS---nonplanning24.67±5.1323.52±5.691.1420.256BIS---motor22.65±5.1421.28±3.901.6240.107BIS---attention18.39±3.6318.63±2.95−0.3810.704BIS---total65.53±10.2863.11±8.891.3650.175YMRS2.43±1.250.37±0.8210.4680.000HAM-D4.46±1.342.39±2.006.5820.000[^1][^2]

HAM-D score of WBD is 4.46±1.34 and HAM-D score of controls is 2.39±2.00. YMRS score of WBD is 2.43±1.25 and YMRS score of controls is 0.37±0.82. Although we included participants according to cut-off points of HAM-D and YMRS scores, participants in the WBD group attained significantly higher scores than those in the control group for both scales (*p* = 0.000 and *p* = 0.000, respectively) (see [Table 1](#T0001){ref-type="table"}).

There was no significant correlation between number of episodes and BIS---total (*p* = 0.422, *r* = 0.108), BIS---nonplanning (*p* = 0.966, *r* = −0.006), BIS---motor (*p* = 0.131, *r* = 0.201) and BIS---attention (*p* = 0.044, *r* = 0.746) scores in the WBD group.

Regarding the awareness of the groups about contraception methods, for women in the WBD group, the relative rates of knowledge about contraception methods were as follows: withdrawal, 100% (n=58); oral contraceptive pill, 89.7% (n=52); male condom, 79.3% (n=46); IUD, 58.6% (n=34); tubal ligation, 46.6% (n=27); morning-after pill, 12.1% (n=7); injectable contraception, 12.1% (n=7); calendar method, 6.9% (n=4); spermicides, 1.7% (n=1); vasectomy, 3.4% (n=2); female condom, 0% (n=0) (See [Table 2](#T0002){ref-type="table"}).Table 2Awareness of Contraception Among GroupsWBD^a^ %, (n)Control^b^ %, (n)*p*Withdrawal100% (n=58)72.9% (n=43)0.000Oral contraceptive pill89.7% (n=52)78.0% (n=46)0.087Male condom79.3% (n=46)67.8% (n=40)0.158IUD58.6% (n=34)59.3% (n=35)0.939Tubal ligation46.6% (n=27)57.6% (n=34)0.231Morning-after pill12.1% (n=7)39.0% (n=23)0.001Injectable contraception12.1% (n=7)25.4% (n=15)0.065Calendar method6.9% (n=4)37.3% (n=22)0.000Spermicides1.7% (n=1)1.7% (n=1)0.990Vasectomy3.4% (n=2)15.3% (n=9)0.029Female condom0% (n=0)6.8% (n=4)0.044[^3][^4]

In the control group, the rates of knowledge about contraception methods were as follows: oral contraceptive pill, 78.0% (n=46); withdrawal, 72.9% (n=43); male condom, 67.8% (n=40); IUD, 59.3% (n=35); tubal ligation, 57.6% (n=34); morning-after pill, 39.0% (n=23); calendar method, 37.3% (n=22); injectable contraception, 25.4% (n=15); vasectomy, 15.3% (n=9); female condom, 6.8% (n=4); spermicides, 1.7% (n=1) (See [Table 2](#T0002){ref-type="table"}).

Rates for currently using any kind of contraceptive method were higher in the WBD than in the control group (96.6% vs 76.3%, *p* = 0.001). The distribution of currently used contraceptive methods is shown in [Table 3](#T0003){ref-type="table"}. When the contraception methods are divided into two groups---"traditional methods" (withdrawal and calendar) and "modern methods" (the others)---it can be seen that participants in the WBD group (n=23) use traditional methods more than participants in the control group (n=9) (*p* = 0.024).Table 3Reproductive Characteristics of WBD and ControlsWBD^a^Control^b^$\documentclass[12pt]{minimal}
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Rate of irregular menstrual cycle was higher in WBD than controls (25.9% vs 23.7%, *p*=0.789). The number of times participants in the WBD group had been pregnant was distributed as follows: none, 34.5% (n=20); once, 8.6% (n=5); twice, 20.7% (n=12); three times or more, 36.2% (n=21). The number of times participants in the control group had been pregnant was distributed as follows: none, 5.1% (n=3); once, 15.3% (n=9); twice, 39.0% (n=23); three times or more, 40.7% (n=24).

The number of lost or interrupted pregnancies for women in the WBD group was distributed as follows: once, 15.5% (n=9); twice or more, 22.4% (n=13). The number of lost or interrupted pregnancies for women in the control group was distributed as follows: once, 22% (n=13); twice or more, 6.8% (n=3).

Number of times been pregnant was higher in controls than WBD (2.25±1.02 vs 1.77±1.56, p=0.053). Number of total planned pregnancy was higher in controls than WBD (1.91±0.95 vs 0.89±1.03, p=0.000). Number of lost or interrupted pregnancy was similar in WBD than controls (0.65±0.94 vs 0.40±0.79, p=0.126). Number of children was higher in controls than WBD (1.88±0.91 vs 1.13±1.20, p=0.000, Cohen's d=0.70).

The mean number of total pregnancies (planned and unplanned) after onset of BPD in the patient group was 0.77±0.79; the mean number of planned pregnancies after onset of BPD in the patient group was 0.13±0.39. The rate of total unplanned pregnancies in the WBD group was 49.52%, while, in the control group, it was 15.04%. The rate of total planned pregnancies in the WBD group was 50.48%; in the control group, it was 84.96%. The rate of subscribing a future pregnancy plan to a doctor in the WBD group was 70.7% (n=41); in the control group, it was 67.8% (n=40). Detailed information about pregnancies for both groups is presented in [Table 3](#T0003){ref-type="table"}. No relationship was found between using any contraception method and BIS-11 scale scores (total and subscales) in either the WBD or the control groups. In WBD group using any contraception method or not; compared with using *t*-test for equality of means. The results were mean point of BIS---total: 66.87±6,18 vs 65.49±10.43 (p=0.854), mean point of BIS---nonplanning: 25.30±1.55 vs 24.65±5.22 (p=0.863), mean point of BIS---motor: 24.44±1.72 vs 22.58±5.21 (p=0.621) and BIS---attention: 16.80±3.39 vs 18.45±3.65 (p=0.532).

The WBD group participants were further separated out into two subgroups: those being treated with any type of mood stabilizer/stabilizers (lithium, valproic acid, carbamazepine, oxcarbazepine or lamotrigine) (n=23) and those receiving treatment comprising a mood stabilizer/stabilizers (lithium, valproic acid, carbamazepine, oxcarbazepine, or lamotrigine) and any type of antipsychotic \[(typical or atypical)\] (n=35). The goal of the analysis was to understand the effect of antipsychotic drugs on impulsivity in euthymic bipolar women. BIS---nonplanning scores were found to be significantly higher in the former group (mood stabilizer group mean=26.59±3.47 vs mood stabilizer + antipsychotic group mean=24.41±5.68, p = 0.020, Cohen's d=0.46).

Discussion {#S0006}
==========

Contrary to our expectations, obtained data from the study showed that impulsivity levels of participants in the WBD group were similar to those in the control group. This was probably related to the participants being under long-term treatment and in an euthymic state, along with social, cultural, and genetic factors.[@CIT0024] Recent studies from Turkey report higher impulsivity levels in euthymic bipolar patients. For example, BIS---motor and BIS---attention subscale scores were higher than controls.[@CIT0025] In another study total score and all subscales of BIS were reported higher in patients with BPD than controls.[@CIT0026] We did not compare our results with these study results because their study samples were mixed in gender. Also, we found no relationship between number of past episodes and impulsivity in the WBD group participants. In literature combination treatment of mood stabilizer and antipsychotic is known more effective than only mood stabilizer in bipolar disorder.[@CIT0027],[@CIT0028] Factors such as patient adherence to treatment, educational attainment levels and easy access to hospital may have affected this situation and the corresponding finding. Conversely, to our data, bipolar patients are found more impulsive than healthy people in a different study. In that study, attention (p=0.020) and motor (p=0.006) impulsivity found higher in patients with bipolar disorder.[@CIT0025] Also, those in the WBD group tended to be younger for their first three pregnancies than those in the control group. In parallel with this finding, it has been previously observed that lower levels of planned pregnancies feature among WBD.[@CIT0029]

When we evaluated data from a fertility perspective, we found that the total number of pregnancies was higher in the control group. Similar pregnancy rates between WBD and control groups have been reported previously.[@CIT0029] In our study, although both groups consisted of women of reproductive age, the control group was marginally older, which may explain the higher number of pregnancies found in the latter group. A prior study from Turkey reported higher rates of pregnancies and children in WBD (mean of total number of pregnancies = 3.02±2.0, mean of total number of children = 2.18±1.4).[@CIT0030]

Indeed, the overall rate of unplanned pregnancies in WBD group was found to be 49.52%; in the control group, it was 15.04%. Many studies have previously reported high rates of unplanned pregnancies in this population. For example, one third of pregnancies in WBD versus 7% of pregnancies in a control group were found to be unplanned in a prior paper.[@CIT0023] In a follow-up study, results pertaining to adolescents with BD were shown to feature 30% with unplanned pregnancies.[@CIT0031] In other research, the number of unplanned pregnancies was likewise found to be higher in the BD group (mean=1.64±2.59) than in the control group.[@CIT0013] When the relationship between contraception use and impulsivity in WBD was explored, we saw that no association was existed. In WBD group using any contraception method or not; compared with using *t*-test for equality of means. The results were mean point of BIS-total: 66.87±6.18 vs 65.49±10.43 (p=0.854), mean point of BIS---nonplanning: 25.30±1.55 vs 24.65±5.22 (p=0.863), mean point of BIS---motor: 24.44±1.72 vs 22.58±5.21 (p=0.621) and BIS---attention: 16.80 ±3,39 vs 18.45±3.65 (p=0.532).

According to our data, the number of total planned pregnancies was found to be lower in the WBD than the control group (50.48% vs 84.96%). Awareness about BD, teratogenicity, and contraception in the WBD group may have influenced these results. Also, the high rates (70.7%) of sharing future pregnancy plan with doctors in the WBD group suggests that WBD patients are more in contact with their doctors. In a similar study, rates of planned pregnancies in the BD group was 32.8%, while, in the control group, it was 78.1%;[@CIT0029] planned pregnancy rates in our study were found to be higher than in this earlier research. A similar study from Turkey has reported higher numbers of planned pregnancies (1.71±1.44) in the control group too.[@CIT0013]

Marinelli et al found 55% of their WBD group reported abortions.[@CIT0032] At least one voluntary interruption of pregnancy rate has been reported previously: 42% in the WBD group and 14% in the control group.[@CIT0029] We did not asses the reasons for pregnancies being electively interrupted or for abortions, but found similar results in both of our study's groups. In contrast to our results, though, another recent study found that the number of abortions (dilatation and curettage) was higher in the BD group than in the control group.[@CIT0013]

Arguably, the most significant result of our study was the finding concerning the high rates of contraceptive use in WBD (96.6% vs 76.3%). Factors such as high educational levels, high levels of psychosocial functioning, easy access to medical care, living in a city center, and a high awareness of reproductive health care may explain this result. A study from Turkey has reported this rate to be between 73.7% and 85.2% in WBD.[@CIT0013],[@CIT0033] We found the most used contraception method in WBD to be withdrawal, while, in the control group, it was IUDs. Traditional contraception methods were more popular in WBD. Previous authors have found no difference between the groups in terms of the frequency of using family planning methods.[@CIT0013] However, similar to our results, the withdrawal method was found to be commonly used in WBD, while condom use was common among the control group.[@CIT0013] Contrasting results regarding the use of contraception methods among WBD are seen in the literature, ranging from no differences to suboptimal contraception use being recorded in respect of WBD compared with control groups.[@CIT0007],[@CIT0029],[@CIT0034]

Hormonal contraception and IUDs are safe for use by WBD. That is, oral contraceptives, levonorgestrel-releasing IUDs, and depot medroxyprogesterone acetate use among WBD was not associated with a worsening of the clinical course of the disease compared with the use of non-hormonal methods.[@CIT0035] In addition, tube ligation and quarterly injection have been suggested as the most effective contraception methods in this context.[@CIT0008]

Rate of irregular menstruation is 25.9% in our WBD group. Research has found the rate of irregular menstruation in bipolar women to be 15.1%, with a lifetime rate of irregular menstruation being recorded as 38.7%.[@CIT0013] Stress factors, adverse effects of treatment and hormonal problems may cause irregular menstruation in WBD. Menstrual abnormalities have been reported by 51.5% of WBD.[@CIT0030]

As well as the above-discussed findings, the present study also features some limitations, including its small sample size, cross-sectional design, the inclusion only of patients from a training and research hospital, limited comparison of the groups from the treatment perspectives, self-reported and retrospective data collection (recall bias), and the lack of evaluation of episode type occurring with an unplanned pregnancy. Positive aspects of the study include its use of a control group, its descriptive design, and its exploration of both impulsivity and of contraception methods.

Conclusion {#S0007}
==========

In our research, euthymic WBD were found to use contraception extensively, but they mostly favored traditional methods. They were not more impulsive than their healthy counterparts in the control group, but rates of unplanned pregnancies were still unacceptably high. This study presents substantial information about impulsivity, contraceptive methods, and other reproductive characteristics of WBD from Turkey. Contraception use is not associated with impulsivity only. Many other factors affect it. True and effective contraception method, decided by patient and clinician, must be used in WBD for better course of BD, healthy mothers, and babies. For future research, more data from longitudinal studies about contraception, chose of contraceptive methods, reproduction, side effects of medications on reproduction, pregnancy planning, and family planning in WBD should be obtained.
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[^2]: **Abbreviations:** WBD, women with bipolar and related disorders; BIS, Barratt Impulsiveness Scale (BIS-11); YMRS, Young Mania Rating Scale; HAM-D, Hamilton Depression Rating Scale.
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